ME 340 Lectures, May-July,  2002

No.
Date
Topic

1
May 1
Course outline; grading; projects; experiment; first tutorial; TAs names; emphasized the importance of choosing the product for the project very carefully.

2
May 2
Manufacturing as a technical activity; the manufacturing enterprise; Fig. 2-1 was discussed; possible exam question: take a product of your choice and design a manufacturing process for it; write a speech for the  minister;  (read Ch. 1-2, 1-3, 2-1)

3
May 3
Manufacturing enterprise; discussed each step in Fig. 2-1; 


May 7
Tutorial #1: Video on hot rolling; design manufacturing processes for specific products

4
May 8
Three components of the manufacturing system; attributes; tension test; sample for tension test; its shape; the way it is held in the tensile tester; extensometer; force/deformation data; eng. stress, strain; information from the eng. stress-strain curve; 

5
May 9
True stress and strain; compression tests; measure the deformation: strain gauges, LVDTs; Young’s modulus, measured in the tension and in the compression tests; current area; strain rate; temperature rise; 

6
May 10
Example, #2, Midterm, Feb. 2002; compare the advantages and disadvantages of the tension and compression tests; 



7
May 13
First make-up lecture: high temperature attributes; homologous temperature scale; the appearance of the true stress – true strain curve at high temperatures; the effect of the temperature on the strength and the ductility; the effect of the strain rate; metallurgical mechanisms; 

Recommended problems 

Finals: 12/97, 1a; 4/98, 2a; 4/99, 3a, 5i; 7/00, 1i, 5ii; Midterms: 2/98, 1a, 1b, 2; 10/98, 1ii, 2; 2/99, 1; 6/99, 1,2; 6/00, 1,2

Text: 4c-7; 4c-11


May 14
Tutorial #2: video on Sand Casting; #2, Midterm, Oct. 20, 1998

8
May 15
Example, April, 2002 final, #1; bending, impact, fatigue; start hardness

9
May 16
Hardness; sketch each method, as shown in the notes; tribology; adhesion hypothesis; asperities and valleys; asperity contact and deformation; adhesive bonds; new surfaces created by plastic deformation; lubrication: viscous; boundary; extreme pressure; wear: loss of substance

10
May 17
Casting: melting and pouring; control the chemistry; limit inclusions; ingot casting; continuous casting; water cooled molds; casting of shapes: fluid flow; pouring basin, sprue (tapered), well, runners, gates; uneven cooling

11
May 22
Heat extraction:  chilling and risers; porosity and cavities; start Chapter 8: Plastic deformation

12
May 23
Texture; anisotropy; parameter of anisotropy; planar and normal; which of the two is beneficial in deep drawing? (to be discussed later); the cumulative effect of cold working; annealing; recovery and recrystallization, dynamic, static, metadynamic; hot working; relevant flow stress

13
May 24
Relevant flow stress; start bulk forming

14
May 29
Rolling: hot and cold rolling; The rolling process; FBD of the work roll; neutral point, variation of the speed of the strip; mathematical model of the flat rolling process; roll force, torque, power, temperature rise; start example; 

15
May 30
Example; 

16
May 31
Complete example; Process limitations; recommended problems: 7B-2, 3a, 8a, b, 9, 12; 8A-1-6, 8-11, 13,15; 8B-2,4; 8C 1-5; from Final exams:  #3, Dec. 97; #3, April, 98; #1, April, 99; #2, July 2000; Midterms: #2, Oct. 97; #2, Feb. 99

17
June 4
Start forging: compression of a cylinder; friction and bulging of the sides

18
June 5
Forging; open die; impression die; groove and die filling;

19
June 6
Drawing: schematic of the process; limit: draw stress; sequential drawing; mandrel;

20
June 7
Extrusion: shapes; limits: central burst

21
June 19
Sheet metal working: the difference between bulk and sheet metal forming; anisotropy; which – planar or normal – is useful in deep drawing? Limits of forming – tensile cracking and buckling; tube nosing and eversion; shearing; blanking, precision blanking; shaving the edge;



22
June 20
Bending: tension and compression; where and how would bent samples fail; changes of wall thickness; bead forming; can lid closure; stretch forming: state of stress, changes of wall thickness; why would the wall become tapered? Start FLD

Recommended problems: Finals: Dec. 97-2, 5b,c,e,g; April, 98-2b, 5i, vi; July, 2000- 1 iii,iv; 5 I,iv,vii,viii

Text: 9B-11, 9B12; 10A-1, 10A-7, 10A-9

